Ants of the tribe Attini discovered agriculture 50 million years before humans (Mueller et al 1998) . Today, nearly 200 species in 12 genera of these ants cultivate fungus gardens in the Nearctic and Neotropical regions; in the Palaeotropics, this niche is occupied by fungus-growing termites. It is believed that the act of fungus cultivation evolved just once in the attines (Wilson 1971) . The primitive attines cultivate fungus on insect frass and decaying vegetation while the advanced attines are the eponymous leaf-cutting ants. These ants carefully select leaves from species that are low in fungistatic compounds, such as phenolics, carry them to underground nests where they are masticated, and plant them in soil along with fungal mycelia and glandular secretions containing proteolytic enzymes. Obligate fungal symbionts break down structural carbohydrates in the leaves and produce nutritive protruberances called gongylidia from their hyphae. The ants consume these gongylidia and also feed them to their larvae. They also prevent the fungi from forming fruiting bodies or sporophores; consequently, the fungus is clonally propagated. In the advanced attines, the queen tucks a pellet of the mutualistic fungal mycelia into her infrabuccal pouch before her nuptial flight, and then uses this fungal innoculum to seed a new fungus garden in the new colony.
critical in the social system of the leaf-cutters, which have large, long-lived colonies, and are under severe pressure from pathogens.
There is obviously still much to be learned about the interaction between sex, non-sex and pathogens in this mutualistic interaction between ant and fungus. Although ants were farmers much before us, their problems are the same as ours. Monocultures and a low genetic diversity of cultivars also leaves our agriculture vulnerable to attack. Even after 50 million years, ant farmers are not always ahead of the game.
